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1
GAS-INSULATED SWITCHGEAR ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefits of
priority from the prior Japanese Patent Application No. 2005-

81126 filed on Mar. 22, 2005; the entire content of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a gas-insulated switchgear
assembly for three-phase alternating current transmission,
and more particularly to a layout of components of so-called
one-and-a-half CB (circuit breaker) system gas-insulated
switchgear assembly.

In a high-voltage substation that has concentrated systems
and requires especially high reliability, the so-called one-and-
a-half CB (circuit breaker) system 1s generally adopted as the
bus bar system as shown 1n Japanese Laid Open Patent Hei
11-146522, the entire contend of which 1s incorporated herein
by reference. Three circuit breakers are used 1n the one-and-
a-half CB system for two feeders 1n order that an accident
generated in the bus bar should not affect the system, and
moreover the system 1s taken into consideration not to stop
the lines while the circuit breakers, etc. are inspected.

FIG. 9 shows a single line connecting diagram of such a
one-and-a-half CB system. That 1s to say, the first main bus
bar 1 and the second main bus bar 2 are respectively fed
through the first bushing 28 and the second bushing 29, which
are connected to external electric lines. In cases where any
breakdown takes place 1n either the first main bus bar 1 or the
second main bus bar 2, the first circuit breaker 3, the second
circuit breaker 4 and the third circuit breaker 5 are prepared
between the main bus bar 1 and the main bus bar 2 so as to
break only the broken part, 1n order to make the remaiming bus
bar or the power line operated as being coupled.

In order to keep surely the disconnection, the first to sixth
disconnecting switches 6 to 11 are connected to the both ends
of the circuit breakers 3 to 5. Namely, the first main bus bar 1
1s connected to the first disconnecting switch 6. The first
circuit breaker 3, the second disconnecting switch 7, the third
disconnecting switch 8, the second circuit beaker 4, the fourth
disconnecting switch 9, the fifth disconnecting switch 10, the
third circuit beaker 5, the sixth disconnecting switch 11 and
the second main bus bar 2 are sequentially connected together
in series through the connecting bus bars 12 to 17, following
the first disconnecting switch 6.

The connecting bus bar 22 branches ofl from the connect-
ing bus bar 18 between the second disconnecting switch 7 and
the third disconnecting switch 8, and connected to the first
teeding line 24 via the seventh disconnecting switch 20. The
first feeding line 24 i1s connected to the first bushing 28 to
receive electric power from an external feeding line. Simi-
larly, the connecting bus bar 23 branches ofl from the con-
necting bus bar 19 between the fourth disconnecting switch 9
and the fifth disconnecting switch 10, and connected to the
second feeding line 235 via the eighth disconnecting switch 21.
The second feeding line 25 1s connected to the second bushing
29 to recerve electric power from an external feeding line.

FIGS. 10 and 11 show an example of the layout of a
conventional gas-insulated switchgear assembly comprising
such switchgear assemblies constituted of gas-insulated
devices. FIG. 10 shows a device for three phases. However,
the structure for each phase 1s the same, so that explanation
will be carried out for one phase referring to FIG. 11. Namely,
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2

between the first main bus bar 1 and the second main bus bar
2, both being located 1n parallel with each other, the horizon-
tal type circuit breakers 3, 4 and 5 are connected together in
series 1n the direction substantially perpendicular to the main
bus bars. The main bus bars 1 and 2 are located 1n such a
manner that the axis of every phase 1a to 1¢ and 2a to 2¢ can
be positioned vertically above the first circuit breakers 3 and
the third circuit breakers 5. The main bus bars 1 and 2 and the
circuit breakers 3, 4 and 5 of every phase are mutually con-
nected via the first and second disconnecting switches 6 and
7, the third and fourth disconnecting switches 8 and 9, and the
fifth and s1xth disconnecting switches 10 and 11, respectively.
The second disconnecting switches 7 are connected to the
third disconnecting switches 8 via the connecting bus bars 18,
and the fourth disconnecting switches 9 are connected to the
fifth disconnecting switches 10 via the connecting bus bars
19. The upper branch portions (connecting bus bars) 22 and
23 are provided on the connecting bus bars 18 and 19. The
horizontal type seventh disconnecting switches 20 and eighth
disconnecting switches 21 for lead-out lines are connected to
the upper branch portions 22 and 23. All devices mentioned
above are accommodated 1n the building 30.

Furthermore, the connecting bus bars (feeding lines) 24
and 25 are connected to the horizontal outlets of the horizon-
tal seventh and eighth disconnecting switches 20 and 21 for
the lead-out lines 1n the direction perpendicular to the main
bus bars 1 and 2. The connecting bus bars 24 and 25 are
extended over the main bus bars 1 and 2, and pass through the
building 30, then are connected to the bottom portions of the
bushings 28 and 29, respectively. Positioning of the bushings
28 (or 29) are determined by the distance M between the
bushing charger portion and the connecting portion of the
connecting bus bars 24 (or 25) to the bushings.

In the one-and-a-half CB system gas-insulated switchgear
assembly mentioned above, there were problems as follows.
That 1s to say, because of difficulty in obtaining a site for a
substation and 1n reducing the dimension of the building 30,
it 1s more and more required that the installing area of the
gas-1nsulated switchgear assembly should be reduced. How-
ever, the axes of the circuit breakers 3, 4 and 5 are common,
so that the distance A0 between the bushings 28 and the
bushings 29 becomes long. As a result, a wide installing area
1s necessary as a whole.

BRIEF SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present invention to
provide an improved system or method for providing a gas-
insulated switchgear assembly enabling 1ts installing area to
be reduced without changing the height thereof from the
status quo.

According to the present invention, a gas-insulated switch-
gear assembly for three-phase alternating current transmis-
sion 1s provided which comprises, for each phase: a first
disconnecting switch connected to a first main bus bar; a first
circuit breaker connected to the first disconnecting switch; a
second disconnecting switch connected to the first circuit
breaker; a third disconnecting switch connected to the second
disconnecting switch; a second circuit breaker connected to
the third disconnecting switch; a fourth disconnecting switch
connected to the second circuit breaker; a fifth disconnecting
switch connected to the fourth disconnecting switch; a third
circuit breaker connected to the fifth disconnecting switch; a
sixth disconnecting switch connected to the third circuit
breaker on an end and to a second main bus bar on another
end; a first connecting bus bar branched off between the
second disconnecting switch and the third disconnecting
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switch, the first connecting bus bar connected to a first feeding
line; and a second connecting bus bar branched off between
the fourth disconnecting switch and the fifth disconnecting
switch, the second connecting bus bar connected to a second
feeding line. 5
The first circuit breakers, the second circuit breakers and
the third circuit breakers are arranged in such a manner that
longitudinal axes thereof are in substantially parallel with one
another 1n substantially one horizontal plane, the first circuit
breakers for different phases, the second circuit breakers for 10
different phases and the third circuit breakers for different
phases are arranged side by side with one another. The first
main bus bars and the second main bus bars are arranged
substantially horizontally and substantially in parallel with
cach other at a height different {from a height of the horizontal 15
plane including the longitudinal axes of the circuit breakers,
and 1n a direction different from a direction of the longitudinal
axes of the circuit breakers. At least two out of the longitudi-
nal axes of the first circuit breakers, the second circuit break-
ers and the third circuit breakers are shifted in a direction 20
different from the direction of the longitudinal axes, and at
least two out of positions of the first circuit breakers, the
second circuit breakers and the third circuit breakers 1n the
direction of the longitudinal axes are arranged so as to be
partially overlapped. 25
In accordance with the gas-insulated switchgear assembly
of the present invention, the installing area thereof can be
reduced and 1ts components can be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS 30

The above and other features and advantages of the present
invention will become apparent from the discussion herein-
below of specific, illustrative embodiments thereof presented
in conjunction with the accompanying drawings, in which: 35

FIG. 1 1s a plan view showing the first embodiment of the
gas-insulated switchgear assembly 1n accordance with the
present invention;

FI1G. 2 1s an enlarged plan view of the main part of FIG. 1;

FIG. 3 1s a side view observed in the direction of the arrow 40
“A” m FIGS. 1 and 4;

FI1G. 4 1s an elevation view of the main part of FIGS. 1 and
3 observed in the direction of the arrow B;

FIG. 5 1s a plan view showing the second embodiment of
the gas-insulated switchgear assembly 1n accordance with the 45
present invention;

FIG. 6 1s an enlarged plan view of the main part of FIG. 5;

FI1G. 7 1s a side view observed in the direction of the arrow
“A” m FIGS. 5 and 8;

FIG. 8 1s an elevation view of the main part of FIGS. 5 and 59
7 observed 1n the direction of the arrow B;

FIG. 9 15 a single connecting diagram of the gas-insulated
switchgear assembly according to the present mnvention and
the conventional technology;

FIG. 10 1s a plan view showing a conventional gas-insu- 55
lated switchgear assembly; and

FIG. 11 1s a side view of FIG. 10 observed 1n the direction
of the arrow “A”.

DETAILED DESCRIPTION OF THE PR
INVENTION

T
s

ENT 60

Referring to FIGS. 1 through 9, some embodiments
according to the present invention will be explained. Here, the
same or a similar part as the part 1n the explanation of the 65
background technology 1s represented by a common mark to
climinate repeated explanation. In FIGS. 1 through 8, any part

4

having a mark sutlixed with a, b or ¢, represents distinctively
the phase a, phase b or phase ¢ respectively, but the denota-
tions a, b and ¢ may be omitted 1n some cases.

The First Embodiment

Referring to FIGS. 1 through 4, the first embodiment will
be explained. The single connection diagram of this embodi-
ment 1s the same as that of the general one-and-a-half CB
system shown 1n FIG. 9.

The first main bus bars 1 and the second main bus bars 2
both extend horizontally, and 1n parallel with each other. This
direction 1s defined as an “X”” direction. The horizontal direc-
tion perpendicular to the X direction i1s defined as a “Y”
direction.

The first to the third circuit breakers 3 to 5 are arranged on
a common horizontal floor. The circuit breakers 3 to 5 have a
substantially cylindrical and elongated shape, and are
arranged so that the longitudinal axes thereof be all directed to
the Y direction. Three portions corresponding to three phases
of the first circuit breakers 3, 1.e. the first circuit breakers 3a,
36 and 3¢ are arranged 1n parallel with and adjacent to one
another. Three portions corresponding to three phases of the
second circuit breakers 4, and three portions corresponding to
three phases of the third circuit breakers 5, respectively, are
arranged likewise.

Above the first circuit breakers 3a, 35 and 3¢, the first main
bus bars 1a, 16 and 1c extending in the X direction are
positioned. The positions of the first main bus bars 1a, 15 and
1¢ are different from one another only 1n height. Similarly,
above the third circuit breakers 5a, 556 and 5¢, the second main
bus bars 2a, 26 and 2c¢ extending in the X direction are
positioned.

The circuit breakers 3 to S each has two upper outlets on the

upper portion 1n the vicinity of the both ends thereof. The
upper outlets are respectively connected to the connecting bus
bars 12 to 17 extending in the vertical direction. The first
disconnecting switches 6 to the sixth disconnecting switches
11 are arranged on and connected to the upper ends of these
connecting bus bars 12 to 17, respectively. Each phase of the
first main bus bar 1, the second main bus bar 2 and the first
disconnecting switch 6 to the sixth disconnecting switch 11 1s
positioned 1 common horizontal planes whose heights are
different from one another for every phase. The relationship
ol the positions of the first disconnecting switch 6 to the sixth
disconnecting switch 11 1n the horizontal direction for every
phase 1s substantially the same, but the positions thereotf are
shifted slightly in the X direction.
The feeding lines 24 and 23 are extended 1n the Y direction
above the first bus bars 1 and the second bus bars 2, respec-
tively, and pass through the walls of the building 30, then
connected to the bushings 28 and 29 outside the building 30.
All phases of the feeding lines 24 and 25 are placed 1n the
same horizontal plane.

In this embodiment, the first circuit breakers 3, the second
circuit breakers 4 and the third circuit breakers 5 are arranged
being shifted sequentially in the X direction, and arranged so
as to be overlapped partially 1n the Y direction sequentially.
More specifically, arrangement 1s as follows: the connecting
bus bars 13 and 14 are lined up 1n the X direction; the second
disconnecting switches 7 and the third disconnecting
switches 8 are lined up 1n the X direction; the connecting bus
bars 15 and 16 are lined up 1n the X direction; and the fourth
disconnecting switches 9 and the fifth disconnecting switches
10 are lined up 1n the X direction.

In this embodiment, the longitudinal axes of the first to the
third circuit breakers 3 to 5 are shifted in the X direction, and
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the positions of the first to the third circuit breakers 3 to 5 are
partially overlapped in the Y direction. Accordingly, the
located width of the first to the third circuit breakers 3 to 5 1n
the Y direction can become small as a whole, so that the
distance Al between the bushings can be smaller than the
conventional one A0 (FIG. 11). Additionally, the first, the
second and the third circuit breakers 3 to 5, and the discon-
necting switches attached to the both ends of the first, the
second and the third circuit breakers can be structured as the
same unit. In consequence, the gas-insulated switchgear
assembly of this embodiment 1s economical and capable of
reducing the installation area. This gas-insulated switchgear
assembly 1s extremely effective when the width thereof 1s
severely restricted.

Furthermore, because the second disconnecting switches 7
and the third disconnecting switches 8 are connected together
via the connecting bus bars 18 on the same axis lines, 1nstal-
lation can be carried out without changing the dimension 1n
the direction of the height from the conventional one. As a
result, dimension of the building 30 where the devices men-
tioned above are installed can be reduced.

The Second Embodiment

Referring to FIGS. 5 through 8, the second embodiment
will be explained. The single connection diagram in this
embodiment 1s also equal to that of the general one-and-a-half

CB system shown in FIG. 9.

The first main bus bars 1 and the second main bus bars 2
both extend horizontally, and 1n parallel with each other. This
direction 1s defined as an “X” direction. The horizontal direc-
tion perpendicular to the X direction 1s defined as a *“Y”
direction.

The first to the third circuit breakers 3 to 5 are arranged on
a common horizontal tloor. The circuit breakers 3 to 5 have
substantially cylindrical and elongated shapes, and are
arranged so that the longitudinal axes thereof can be all
directed to the Y direction. Three portions corresponding to
three phases of the first circuit breakers 3, 1.¢. the first circuit
breakers 3a, 356 and 3¢ are arranged in parallel with and
adjacent to one another. Three portions corresponding to
three phases of the second circuit breakers 4, and three por-
tions corresponding to three phases of the third circuit break-
ers 3, respectively, are arranged likewise.

Above the first circuit breakers 3a, 36 and 3¢, the first main
bus bars 1a, 156 and 1c extending in the X direction are
positioned. The positions of the first main bus bars 1a, 15 and
1c are different from one another only in height. Similarly,
above the third circuit breakers 5a, 56 and 5S¢, the second main
bus bars 2a, 26 and 2c¢ extending in the X direction are
positioned.

The circuit breakers 3 to 5 have two upper outlets each on
the upper portion in the vicinity of the both ends thereof. The
upper outlets are respectively 1s connected to the connecting,
bus bars 12 to 17 extending in the vertical direction. The first
disconnecting switches 6 to the sixth disconnecting switches
11 are arranged on and connected to the upper ends of these
connecting bus bars 12 to 17, respectively. Each phase of the
first main bus bars 1, the second main bus bars 2 and the first
disconnecting switches 6 to the sixth disconnecting switches
11 1s positioned in common horizontal planes whose heights
are different from one another for every phase. The relation-
ship of the positions of the first disconnecting switches 6 to
the sixth disconnecting switches 11 in the horizontal direction
for every phase 1s substantially the same, but the positions
thereot are shifted slightly 1n the X direction.
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6

The feeding lines 24 and 25 are extended in the Y direction
above the first bus bar 1 and the second bus bars 2, respec-
tively, and pass through the walls of the building 30, then
connected to the bushings 28 and 29 outside the building 30,
respectively. All phases of the feeding lines 24 and 25 are
placed in the same horizontal plane.

In this embodiment, the first circuit breakers 3, the second
circuit breakers 4 and the third circuit breakers 5 are arranged
being shifted sequentially in the X direction, and arranged so
as to be overlapped partially 1n the Y direction sequentially.
More specifically, arrangement 1s as follows: the connecting
bus bars 13 and 14 are lined up 1n the X direction; the second
disconnecting switches 7 and the third disconnecting
switches 8 are lined up 1n the X direction; the connecting bus
bars 15 and 16 are lined up in the X direction; and the fourth
disconnecting switches 9 and the fifth disconnecting switches
10 are lined up 1n the X direction.

In this embodiment, the longitudinal axes of the first and
the third circuit breakers 3 and 5 are coincident with each

other, but only the longitudinal axes of the second circuit
breakers 4 are shifted in the X direction. The positions of the
second circuit breakers 4 1n the Y direction are in the middle
ol the positions of the first circuit breakers 3 and the positions
of the third circuit breakers 35 1n the Y direction. More spe-
cifically, arrangement 1s as follows: the connecting bus bars
13 and 14 are lined up 1n the X direction; the second discon-
necting switches 7 and the third disconnecting switches 8 are
lined up 1n the X direction; the connecting bus bars 15 and 16
are lined up 1n the X direction; and the fourth disconnecting
switches 9 and the fifth disconnecting switches 10 are lined up
in the X direction.

According to this embodiment, the positions of the second
circuit breakers 4 1n the Y direction are overlapped with the
first circuit breakers 3 and the third circuit breakers 5. There-
fore, the width of the first to the third circuit breakers in the' Y
direction can become small as a whole, so that the distance A1l
between bushings can be smaller than the conventional tech-
nology shown 1 FIGS. 10 and 11. In addition, the first, the
second and the third circuit breakers 3 to 5, and the discon-
necting switches attached to the both ends of the first, the
second and the third circuit breakers can be structured as the
same unit.

Furthermore, because the first circuit breakers 3 and the
third circuit breakers 5 have common longitudinal axes, the
width of the first to the third circuit breakers 3 to 5 1n the X
direction can be made small compared to the first embodi-
ment as a whole. In consequence, the gas-insulated switch-
gear assembly of this embodiment 1s economical and capable
of reducing the installation area. This gas-insulated switch-
gear assembly 1s extremely elffective when the width thereof
1s severely restricted.

Furthermore, because the second disconnecting switches 7
and the third disconnecting switches 8 are connected together
via the connecting bus bars 18 on the same axis lines, 1nstal-
lation can be carried out without changing the dimension 1n
the direction of the height from the conventional one. As a
result, the dimension of the building 30 where the devices
mentioned above are installed can be reduced.

Other Embodiments

The embodiments of the gas-insulated switchgear assem-
blies 1n accordance with the present invention explained
above are merely samples, and the present invention 1s not
restricted thereto. It 1s, therefore, to be understood that, within
the scope of the appended claims, the present invention can be
practiced in a manner other than as specifically described
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herein. For example, though the X axis and the Y axis are
crossed orthogonally in the explanation above, these axes
may not necessarily be crossed orthogonally 11 they are
crossed at an angle close to the right angle.

What 1s claimed 1s:

1. A gas-mnsulated switchgear assembly for three-phase

alternating current transmission comprising, for each phase:

a {irst disconnecting switch connected to a first main bus
bar:

a first circuit breaker connected to the first disconnecting,
switch;

a second disconnecting switch connected to the first circuit
breaker;

a third disconnecting switch connected to the second dis-
connecting switch;

a second circuit breaker connected to the third disconnect-
ing switch;

a fourth disconnecting switch connected to the second
circuit breaker:

a fifth disconnecting switch connected to the fourth discon-
necting switch;

a third circuit breaker connected to the fifth disconnecting
switch;

a sixth disconnecting switch connected to the third circuit
breaker on an end and to a second main bus bar on
another end;

a first connecting bus bar branched off and connected
between the second disconnecting switch and the third
disconnecting switch, the first connecting bus bar con-
nected to a first feeding line; and

a second connecting bus bar branched off and connected
between the fourth disconnecting switch and the fifth
disconnecting switch, the second connecting bus bar
being connected to a second feeding line, wherein:

the first, second and third circuit breakers are arranged 1n
such a manner that longitudinal axes thereof are 1n par-
allel with one another in one horizontal plane, the first,
second and third circuit breakers for different phases
being arranged side by side with one another; and

the first main bus bars and the second main bus bars are
arranged horizontally and 1n parallel with each other at a
height different from a height of the horizontal plane
including the longitudinal axes of the circuit breakers
and 1n a direction different from the direction of the
longitudinal axes of the circuit breakers;

at least two out of the first, second and third circuit breakers
are shifted 1n a lateral direction, and are arranged so as to
be partially overlapped in the longitudinal direction;
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the first disconnecting switch 1s arranged 1n a straight line
with the first main bus bar; and

the sixth disconnection switch 1s arranged 1n a straight line
with the second main bus bar.

2. The gas-insulated switchgear assembly of claim 1,

wherein

the longitudinal axes of the first circuit breakers and the
third circuit breakers are coincident with each other, the
positions thereol in the longitudinal direction being
deviated from each other; and

the positions of the first circuit breakers and the third circuit
breakers in the direction of the longitudinal axes are
arranged so as to be at least partially overlapped with the
position of the second circuit breakers 1n the direction of
the longitudinal axes.

3. The gas-insulated switchgear assembly of claim 1,

wherein the first main bus bars and the second main bus bars
are arranged 1n a direction perpendicular to the direction of
the longitudinal axes of the circuit breakers.

4. The gas-insulated switchgear assembly of any of claim

1, wherein:

the positions of connecting portions of the first circuit
breakers to the second disconnecting switches, and the
positions of connecting portions of the second circuit
breakers to the third disconnecting switches 1n the direc-
tion of the longitudinal axes of the first circuit breakers
coincident with each other; and

the positions of connecting portions of the second circuit
breakers to the fourth disconnecting switches, and the
positions ol connecting portions of the third circuit
breakers to the fifth disconnecting switches 1n the direc-
tion of the longitudinal axes of the first circuit breakers
to are coincident with each other.

5. The gas-insulated switchgear assembly of any of claim

1, wherein:

the first feeding lines and the second feeding lines 1n all
phases are located in one horizontal plane; and

the first main bus bars in different phases and the second
main bus bars 1n different phases are aligned vertically
with a certain distance to one another.

6. The gas-insulated switchgear assembly of any one of

claim 1, wherein

the first main bus bars, the second main bus bars and the
first to the sixth disconnecting switches are located 1n
one horizontal plane for a same phase, and located 1n
different horizontal planes for different phases.
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